This cross sectional descriptive morphological study was done to see the site of origin of cystic artery supplying the gallbladder in Bangladeshi people to increase the knowledge regarding variation anatomy in our population. Sixty post mortem tissue blocks containing liver and gallbladder along with surrounding structures were collected from 40 male and 20 female cadavers of different age groups and fixed in 10% formal saline solution. This study was carried out in the Department of Anatomy in Mymensingh Medical College, Mymensingh , from July 2007 to June 2008. Gross and fine dissections were carried out to study the different origin of cystic artery and its topographic relationship with adjacent structures. In the present study, findings were compared with the findings of Western researchers. In the present study, the so-called typical origin of the cystic artery from right hepatic artery was 90% and in 10% cases it was found to arise from other sources. Out of 10%, 3% arise from left hepatic artery, 3% from junction between right and left hepatic artery, 2% from hepatic artery proper and 2% from gastro duodenal artery.
Liver and billiary diseases are the most common health problem throughout the world as well as in Bangladesh. Gross bounded by the cystic artery, cystic duct and common hepatic duct -early during cholecystectomy safeguards these important structures should there be anatomical variations. Errors during gallbladder surgery commonly result from failure to appreciate the common variations in the anatomy of the biliary system, especially its blood supply. Before dividing any structure and removing the gallbladder, surgeons identify all three biliary ducts, as well as the cystic and hepatic arteries. It is usually the right hepatic artery that is in danger during surgery and observation of its exact location is essential before ligating the cystic artery 1 .
A study done on nineteen operated patients for choledochal cyst over a 7-years period. About one-third of those patients (6 out of 19) had biliary morphology and histology of the liver and extra hepatic billiary apparatus are the most important parameter to know the disease process as well as for treatment purpose, especially during surgical intervention. Cholecystitis, cholelithiasis, choledocholithiasis are the most common biliary problem. People with severe biliary colic -intense spasmodic pain in the right upper quadrant of the abdomen resulting from impaction of a gallstone in the cystic duct and acute inflammation of the gallbladder (cholecystitis) -may have their gallbladders removed. Laparoscopic cholecystectomy often replaces the open surgical method. Dissection of the cystohepatic triangle (Calot's triangle) -L ductal / vascular anomalies identified at surgery 2 . A high degree of awareness of biliary ductal and vascular anomalies is required on the part of the operating surgeon to facilitate accurate intraoperative diagnosis as well as successful reconstructive surgery.
The cystic artery is usually a branch of the right hepatic artery. It runs across the triagle formed by the liver, common hepatic duct and cystic duct (Calot's triangle), to reach the gallbladder. Variations in the origin of the artery are common. It may arise from the main trunk of the hepatic artery, from the left branch of that vessel or from the gastroduodenal artery or superior mesenteric arteries. In these cases it crosses anterior (or less commonly posterior) to the common bile duct or common hepatic duct to reach the gallbladder 3, 4 . Appreciation of the variations in ductal and arterial anatomy as they relate to the triangle are of considerable importance during excision of the gallbladder in order to avoid mistakenly ligating the common hepatic or common bile duct 3 . Preoperative knowledge of normal and variant arterial anatomy can lead to measures to preserve the vessels and avoid fatal injury 5 . The arterial patterns are of important in planning and performance of all surgical and radiological procedures in the upper abdomen. An intact hepatic artery is the gateway to successful hepatobiliary surgery. Introduction of laparoscopic cholecystectomy has stimulated a renewed interest in the anatomy of the hepatic artery. This anatomy will become even more important as computerized surgery develops 6 .
Methods
The present study was performed on 60 post mortem human livers collected from Bangladeshi cadavers of both sex (male -40, female -20), age ranging from 1 day to 75 years.
To collect the livers, the selected dead body was placed on the examination table in supine position and then abdominal cavity was routinely exposed by giving classical midline incision from chin to symphysis pubis. Then anterior abdominal wall retracted laterally.
Samples were collected as block dissection of liver along with associated structures like hepatic artery, portal vein, hepatic duct, part of abdominal aorta including celiac trunk and superior mesenteric artery, part of inferior venacava and other related structures like part of diaphragm, oesophagus, stomach, duodenum and pancreas. Liver of decomposed body, grossly injured livers and livers of cadavers who had undergone abdominal surgery were excluded.
All the collected specimens were from medico legal cases. Each specimen was then duly tagged by a piece of waxed cloth which bore an identifying number and then fixed in 10% formol -saline solution. All the specimens were studied by careful gross and fine dissection to observe the origin of cystic artery. Besides the typical site of origin (from right hepatic artery) this artery was also found to arise from left hepatic artery, hepatic artery proper, gastroduodenal artery and junction between left and right hepatic artery.
These findings were noted from specimen of each cadaver and collected data were expressed as percentage.
Results
In the present study, 60 human livers were selected for observation of origin of the cystic artery. Out of these livers, 54 arises from the right hepatic artery (90%), 2 arises from the left hepatic artery (3%), 2 arises from the junction between right and left hepatic (3%), 1 arise from hepatic artery proper (2%) 1 arise from gastroduodenal artery (2%). Findings are shown in Table I and Figure 1 
Discussion
In the present study, 60 human livers were selected for observation of origin of the cystic artery. Out of these livers, 54 (90%) took origin from the right hepatic artery and 6 (10%) from other sources that was 2 from the left hepatic artery (3%), 2 from the junction between right and left hepatic (3%), 1 from hepatic artery proper (2%) and 1 from gastroduodenal artery (2%).
Most of the text books described that commonly the cystic artery arise from right hepatic artery and also stated that the cystic artery other than normal site of origin may arise from left hepatic or gastroduodenal or common hepatic artery 3, 4, 7, 8, 9, 10, 11 which was similar to the findings of present study.
In 68% cases cystic artery was found to arise from the right hepatic artery in the BUDDE'S triangle between the hepatic duct and cystic duct, in 20% cases all aberrant right hepatic arteries from the superior mesenteric artery give rise to the sole or second cystic artery. In 12% of cases a cystic artery was found to arise from other source (from the left hepatic or gastroduodenal artery) 12 . The result of the present study was nearly similar to above mentioned study.
Out of 20 caucasian cadavers (15 males and 5 females) it was found that in 15 cases cystic artery was single and arising from the right hepatic artery (75%), in 3 cases cystic artery was found to arise from hepatic artery proper (15%) and in 1case from left hepatic artery (5%), whereas one cadaver exhibited two cystic arteries, each arising from the normal right hepatic artery and accessory common hepatic artery respectively 5 . In present study percentage of origin of cystic artery from typical site that is from right hepatic artery was more and percentage of origin of cystic artery other than right hepatic artery was less than the result of above mentioned author but site of origin was similar to present study. Approximately in 70% of cases a singular cystic artery originates from the right hepatic artery in the upper portion of the hepatobiliary triangle. When superficial and deep branches of the cystic artery do not share a common origin, it is defined as a double cystic artery occurring with a frequency of 15%, cystic artery arise from left hepatic artery is found in roughly 1% of cases. It may arise from gastroduodenal artery (low -lying cystic artery) passes inferior to the cystic duct, and therefore remains outside the hepatobilliary triangle 13 .
Lipshutz studied on 83 cadavers and found that cystic artery most frequently was a branch of the right hepatic artery. In 2% of cases the cystic artery arose as a branch of the left hepatic artery and also found three times the cystic artery as branch of the gastroduodenal artery. In 8% of the cases the cystic artery is represented by two parallel vessels which arise separately from the right hepatic artery except in 2 of these subjects in which they arise from a hepatic branch of the superior mesenteric artery 14 . Here different site of origin of cystic artery was nearly similar to the present study but percentage of origin of cystic artery was not clearly mentioned.
Unusual anatomy of the right hepatic artery can itself affect the path and form of the cystic artery, with the most frequent variation resulting from an aberrant origin of the right hepatic artery. Generally this anomalous source is the superior mesenteric artery or more rarely the abdominal aorta. It is expected that the findings of the present study will enrich the information pool regarding various origin and location of cystic artery in Bangladeshi people. To establish a standard we need further studies adopting better techniques on larger samples from different parts of Bangladesh.
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